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Abstract of JP2004087073 

PROBLEM TO BE SOLVED: To obtain a high reproduction output in all included recording marks and to 
realize high reproduction durability when recording/reproducing a recording mark string including 
recording marks smaller than a resolution limit or recording marks each having a dimension which is 
equal to or larger than the resolution limit but is close to the resolution limit. 

SOLUTION: In the optical recording medium having a noble metal oxide layer, the noble metal oxide layer 
is deformed by decomposing a noble metal oxide to form the recording mark string. In the noble metal 
oxide layer wherein the recording mark string is formed, noble metal particles are irreversibly deposited 
and the deposited noble metal particles are irradiated with a reproducing layer beam to read the recording 
mark stream. When a wavelength of the reproducing laser beam is defined as [lambda] and the number of 
openings in an optical laser beam irradiation system is defined as NA, the recording mark stream includes 
at least the recording marks of which a mark length is < 0.37[lambda]/NA. 
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£ . PotO £ Stt. Pct^-yyhtAf/0 2 = 5 Sccm/5 SocmOiiiJt(9il 

syxsiSf7ZAy ^y^^ncvcji^Bfru*, p<to z csituai. i 

0 o 
[ 0 0 9 2 ] 

CO-J^^CO U7. Sfl-g&C y 97 y 7- * |q) - <?> * $ & t fil 1 1 7 . ISff»«efi 
A7-1 lmW7. E5'JCyf100~800nm ( 7 - 75 5 0 ~4 0 0 n tn) 97- 
9 J!t tftYttlStib . y 97 y ?t(ill7, Ififfll* "5 S4 A 7 - P ^ = 1 

(nWJfett4lnW?il4Ufe. » & ? 0 1 5 (C * * . 
[ 0 0 9 3 ] 

0 1 5 C fir II 7 . fi4A7-PC=1mW©n. 7-95#200nmJ;M/Jv?-<£2 
>:CNR»t»i:M'>U. mmmft J; <) >1\? U } 6 0nm(ii7-77ttCNRtfliHy 
»*ft?llttl>. CtllC*U. S4A7-PI" = 4mW7tt. « fg & S 4 » ft> 5 5 13 ,\\ £ 
!E&7-97ifc^7t. +»CftllCNR»»mi7llJ. I*KCtt, 7-7fi1 0 0 
nmWl<i)47i!)lEll7-9?. 3 5dBW±<i>CNR#*§i>ft7ll3. 
[ 0 0 9 4 ] 

ZVi. |Bl-<i>-y->7-A>Coll7fe»jS«Cy97y7-tffll)7lElSliata^>feVC2». 
15&A7-1 2mW. A 7 - P f = 4 mW9§tt7, IK # PR J? J; ') % A\ t I) 2 0 0 n 
m<4>7-774 2dB<i)CNR*8iiftfe. 
[ 0 0 9 5 1 

1 - 4 (0 2 Oftft : PtQvlgtt ^St§c^lt») 

Si6ffi)i-2<?)«u&ic3yu7. p t o y ii^icBfc u aiiJtAr / o 2 t Mflpu 7 . 
S ( $ fit : s c c m ) <?> it >: a . 
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y = o 
y = o 
y = 2 
y = 3 



7 5 



A J" / 0 z = 7 . 5/2. 5. 
A J- / 0 z = 5 . 0/5. 0 . 
A /~ / 0 2 = 2 . 5/7. 5 



A r / 0 2 =1 0/0. 



7 to 3 . ztiK Qtyyiicm . ft * (9 1 5t IE !i A 7 - If . SHC vf 1 6 0 n m ~ 1 
. 6um (7-?fi80~80 0nm) ^lE^-^'Jt^ftYttlEtiU. «I«Cy 
?7y7^tffill74mW9li£A7-7fS£b*..S$£t08lC/Tvt. 
[ 0 0 7 6 1 

* . S 9 Sir J: Z> @ 1 0C, E?JCyf 4 0 0 nm (Y-7S200nm) <9 IE Si 7 - ? 
5U3y<fcJ*ffi5!)Cyf1. Bum (7- 71 8 0 0 ntn) <?> IE ti 7 - 9 iSU Sib 10 

fcV^CNRQ^ttt'itlYfi./Tvt. 0 9 ft <fc t* 0 1 0 # i; . «*Sg?e>!Eti7-7 
C*U7il»SSa=W£tttlfI*.WlC&, ytX? < U££?#«J;l);:*;tHo#3. 
[ 0 0 9 7 ] 

nmrni -6 (H2o«tt ^PcLo.goft ^^^gc^^ttt?) 

*««n - 8 117. PAOj ®»J*ICB&U JSiJfcA/- /O 2 tSUfiPU 7. Z<i> 

fi (KUt : S c o m) ©Jtfctt. 

y = o. 8 2 : A^/0 ^ = 8. 5/1. 5. 

y=i. 1 0 : A t /O z = 5 . 0/5. 0. 

y=1.12:A)~/0 2 =1. 0/7.0 20 

Cft«0t>?*C»jU. 8»|j8e»77y?tfflH7. ft * <9 * 51 12 8 A 7 
-7. EFJCvf 2 0 0 ~6 0 0 nm (7-7BlOO~300nm) 9{e»Y-?Ht 

0 1 6 C /Tv t . 
[ 0 0 9 8 1 

0 1 6 # * . J: U t/Jv* l> 7 - 97&UCN R t 83 fctoCtt. 1. 0 < Z * * 
3 C Y U II 1 . C <?>SS|g# tt . z <9 ± K tt }f C BR 5£ 7 ft S 1 1 # 
. tfffiaf X * Cifint 2 B$*<9it¥t « 1/ < A < t 7 fc . 1. 5<znU? 

[ 0 0 7 9 1 30 
Km®) - 6 (0 2Ottft : PtOvSVA?Q,§yolt») 

£ 1 -17tt»L;feA»O x l (X=1) t#tiy>7-;UV. P t 0 y 1 (y = 3 
) 0g7t8nm*L£l5»tt£j5&0Jl -4*|a]«Cb7ff!Hb*.-y->7-;i,}:CoU7. 
EfJCv f 4 0 0 nm (7-!75200nm) <9tEti7-9 5'JftJ:iyE5!)Cyf1. 6a 
m (7-7« 8 0 0 nm) 916^7-?^^. fefSlgCy ?7y?tfflU7 4mW<5S 
*iK*7»')18tH*b*.^?=<?)CNR0$^tl3^fe. «ltS1 left. 
[01 001 

01 1 » $ . «£B«fc»S4 * 17 P t O y It fflt)*.t>7-^IC?yil7. 

? SA7-7»9igUftStff^7t$»UC< <$t7}»mi'5}lJ 40 

» 

[01011 

nmm 1 - 7 (02 : pto, goMsc^nitt}) 

PtOy tf*2Z«£gBHt*»l4ty = 3*£Z$:#7F*Ii)i , U. ^<5l)it4~3 On 

m<9eBn7$5u^.i5#ttSJis«ii -4*H*ct7*>7»*tftKufc. c*m 

>7-;KC. ^tlTH<9«3iS#7E5 l Je y f 4 0 0 n m (7-HZOOnm) 9 IE II 7 
- ? ?'J t IBS U . fi^IffiCy 77y?tfflll7 4mW9SSA7-7S4U, CNRt 
S)5£ U *t>?^(5PtO y Af<i>J?7*CNR*<i>|g«tt. rfr : CNRJ 
$17, 

4nfn : 44dB. 50 
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8 n m : 4 1 <£ B . 
1 2 n m : 3 OoLB. 
1 6 n m = 2 ? <L B . 
1 8 n m = 2 8 <L B . 
30nm: 2 7 d, B 
7 5) -5 . 
t 0 1 0 2 1 

Km® 1 - 8 (El 2 gttft : PAO, figUBBCfcitittt) 

PcL0*»i>«Z*$B«ftWg4tZ=1. 1 0HJ*ff?»«t, J t9lft2~ 

1 5nmc9K@p}-?$5O*.ia#tt£lS0Jl - 5 ^8cl7t>?^tfFSUfe. c ti 

>;<!>t>?JI-C, a»8lev?7y?tfflll7. ^*lY*l<?>£)g$#7«E59e y f 3 0 

Onm (Y-7*i 50nm) 3>EI*7-?HtEttl,, l*8«Cy?7v?tfflU7 
4inW(4)S4A7-?B4L 1 CNRtlSUfe. fc^T-^QPflLOilGJirfcCN 

R^a«u. rj?r :-cnrj s>»?*U7. 

2 n m : 2 6 ct, B . 
4 n rm • 3 5 d B . 

1 0 n m : 3 2 <t B . 

1 5 n m : 2 6 <L B 
7 & -d £ . 
[0103] 

a»«1-9(H?q>aii: *.«iRft B OftgEttEtC* 7 ft tt ) 

%AftJi 6 t 8 i . AuS&t*W?ttffb&S&IS$£fl!l - 1 %H&CU7flFKl.&? 
> 7- HE . sE8A7-?fnW?E5 l JCy f 4 0 Onm (7-?I 2 0 0 nm) <i> IC H 7 - 

7 6*IttCy 57y??ffltl74mW(!)fl4A7-?S4Ufe VC^, * 

8 i : 1 9 d, B . 
An : 2 0 of. B . 
W : 2 4 ct B 
7fo o k. . 

[0 1 0 4] 

C<4>JS*tt. 3t*iRfi5*fl?a*>Jl,-7Au. 8 iifettWtfflllU, ffl^ftttWtffl 
I) 3 »ecJtxiB«SSEII»t£ffS < « ? C V tfvU 7 I) 2 . «£BlHt»Ji4 tttfl? * 

«»fi«*^iS.l)<<)7A?o x Slcs^^et) , )lc<#o*.*.W7M>:*^^^l. s i 9» 

7ih3feW.lE!l^<?>«^Iil$<t«lS4lCi>ift17S;lBErtlilSU^t<«)>:tt'i4T.7. 
[0105] 

1-10 (a 2 Qttft : B Z®W*% 3 2 Ottigttttc* 3 *») 
552&m#83 2tS4t!r'r*#i; «fiJTU £lj#tt£2fefll 1 - 1 V|5l«CU7ffSUfe^ 
>7^HCo 117 . IESA7-14mW7. E99Cy740Onm(7-9SZ00nm) 
0 IB Ji 7 - 9 W t IB ft I, . 6*III?y 57y?tfflll74mW<i)S4A7-?fiiUi 

v:?.. CNRRlijiis*^^. 

[0106] 

±!ElEJi7-959tSltI^i:y ?7y?tfflll7 0. 7 m A 7 - tSi 

U£*C*>. CNRtt8>;il5#oi. l«Bi£^^«?Jni. 
[01071 
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3*. tt**V °I fig « S5 It T - 9 t »2J*7- ?= SMI C Stt^fctt. X ft 011 

-1?fflUfeEn8-8 i 0 2 Cit^Ttt 3 #C«l)*J?f-? J> 2 A?O x <i)ilC 

* y iff ufco 2 # . f2fi7-7*U7 8SSgr3$^tt$ilEtt?»l4i'CF*j*-7-? : 2 

I 0 1 0 8 ] 

%ftgj 1 - 1 1 (H 2 Qttft ; %2®W&MZ 2 Q> j 5 c ^ 7 Jfc » ) 

552^H*S3 2<i>lgJ??i 0 OnmUfeiJ»tttJ6<5)1 - l >:|51ScUTt>7-;i,t 

ftsu*.. e<4)-?->7-yncieSA7-i imw?, eneyHoontn (7-7120 

Onm) <9lESY-??'JtlE^U. 6*S«Cv 77y?tfflll7 4inW0SiA7-? 
[010?] 

±l2lEff7-7?ytlEiil;feB£ft£^1&frlB&t:-y77y^C£y4mW?S£ 
Lfc^Q^tlYtlCfirUT. iS^BiC y 97y?tlll70. 7 m W <9 II * A 7 - ? S 

10 1 10 1 

% ft«P-1 (H SO»tt : fi«BBO«|g) 

Xft0Jl-1?tt8b£-!f>^/l,<i>K3^?#l33<<>±IC. S«J§6H7)I?1 On 
m<?>A£ES*.t*Alg?»Ji)?T2C*C«i:y. 03Cvfv*«S£<?>-y->7>.fl,?*§;fe. A» 
Mft I JB tt . ^tlTtlA^^-^y h 3if J; A I * - T v htA)"flgt7ZA 

y 9 y > 7 t 2 C * IC ^'JlSltU . 
[01 1 1 ] 

C*m<4>-!f>7-JHCol)7. ISHA7-1 0mW7. EUC y H 0 0 nm~ 1 . 6um 
(7-7B 2 0 0 ~ 8 0 0 nm) ©lEST-^J'Jt^ilYftBflfb, ftt«iCy77y 
7-tffll)74mW0lt£A7--?IS£l,*.JSSt. 0 1 2C*T. ft . 01 2CIJ, & 

[01 1 2 ] 

01 2 # * . JR«fi6tl*itlC*CJ;y, J: •) tXf « IE ft T - 7 9CN R» 

mxt J C Y#t>» 1 . 
[0113] 

%ftfl!2-2 (B 3 gjyj : JRMfl 6 (OBiic J: I Jttt) 

& a g 6 1 0 i 3 est f 7 >; u kafttinrnm z - i vin8ci7t>?Atfpsi^ 

. Ctl^t>?;H:oll7. 1 ttlY<l<i)«)@lESA7--?iE5'JCyf4 0 0nm ( 7 - 
?520 Onm) <?>lES7-7?'J?iefil,. fc^lttCv 77y?tffll)74mWvSS 
A7-7flilfeB«t, 01 3 C 3* * . 
[01 14] 

01 3 # * . J&tt®60ffiJ?#Jf<«3iaV. jli«fi4CfiinCNR#fi<5Jt?V 
3 . 

[01 15] 

%mma (04 . wagiiS 7 otom) 

Sftfll 1 -l7M?SU£-»f>7-/Ki>55ll$H*l3 1 *«£B8Ht»Ji4*<i>fmc, *rffi 
ffi 1 7 * b 7 I? 7" 5 n m 9 S tt; ir << £ S T ^13? T 3 C * IC <fc ') . 04lC*t#it<?>-!f> 
7- t *§ . SUt^fcitt. S i * - !r y htA1-/N 2 = 8/ 2$>}*Sito)iS£;trx 
SIS1 5 ?7Ay^n7tiCVCJ; l Ji)Il£. gfc^f&E^iatfttS i,N,7 

& ■> 

[01161 

c<i>-}>->7-/nc!etiA7-i 0fnW7, E?JCyH0 0nm (7-9520 Onm) <i> 
iEli7-7 59tlESt. fi*SiCy?7y?tltl7ff4lJt):c2,, «£A7-#3 
mW«5);?CfiX<!>CNR3 5(iB»ii;ilfe. - 7j , Xftfll 1 - 1?ft«lJ£t>?* 
CNR#I?:V« A7-IJ4lflW«o*<57, WaSffiitl7ts&i13C}:C 
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[0117] 

0 5 C * 7 J; ? IC. Ste2/8lgim#l3 1/S£lgNt»J§4/S2SfH*Ji3 2# 

^3fSi«&t£f3*T , .f79-y-y7-^tBjffbfe. c <<> ? > 7- . n^m 1 - 1 
> 7-^# >; . £&fc®5ftj;^553g§a#l33tJRV£- 5 ;fe«&-?iyW. u . 
S£EBMttt)^4ci>J?7l3:. 1 8nm**.tt6 0niT>*Ufc. 
[01181 

S£KtHta>!4<S>l??#1 8nin?liJt>?*C. 5~l4mW<?>!e!iA7--?. K 
?JCv f 40 Onm (7-9B200nm) <9lEJlY-7 5!ltleSU, 1&7}»£t:y77 
y?tll)74mW<!)Bi«7-?il4U*VC^ CNRtt# 1 jfl£#-3£. -55. C 10 
<9 ? > 7- )HC . 1 4«nW9ieSA7-?. BJUCvf 1 . 6um (?-91 8 0 0 nm) 
®e87-7H?£tfcb. 4mW<i>fl£A7--?f5£U£*C*>. 3 4d.B<9CNRflrlf 

>; 

[01 1 ? ] 

S4l8lftttlS4<5)irtf 6 0 nm?$i3t>7iH:«b. 7 
. EJyCvf 4 0 0 nm (7-?5200nm) <9leSt7-?5'Jt!BltU. l»|j^Cy 
77v?tfflH74niW(?iliA7-?SiUtiCi, 1 2<£B<4>CNRflHmtl£. 
-13, Z <»V yy A,Q > 7mW<9lgliA7--?, EPJCvf 1. Sum (7-9X800 
nm) 6>m$tl - 7 ntfcni > te#S&C , Y?7y7--2fflU74mW<?fl£A7-?f5 
SUfeKi. 8 3iB9CNRff»i}ftfe. 20 
[01 201 

CQSltt, 5 t Sit « < 7 t !Bti#°Ifc7i?> 'J . #^l^Sll»^«?},]c 

• 

[01213 

U#U. SiSKitttS4<5f 7tf 1 8nm?JiJt>?il-?«;, 4 0 0 niD<9Cvf ( 
!EH7-9S200nm) <i>7-?<i>j88?«?li#*R[&-?fcV. J5l£Ufeft4^Az7r 

tt. CNRI*teU#i8l§?«ff3Etfg&-?fc3. 

[0122] 30 

j8iH8?i£C3i(l)7CNR#}§ »>7 Uttft < «->fe<Dtt . WTQSftC^U 

*r. ISili z c * # >i . fe&i>5ctt£&KJi4# 1/ --p-tr 

-/.t««b78Sb, A?O x »Ano 2 * C#l§? U 71287 - 9 ttWftt 7 tlfc * % 
XStlZ. b#U. lE&&ICI**£gBHt«9l4 fCA* O x v /cv fcft t±r . 

#°IfSE>:«o*.cj)tt > S4ge<b»S4<?)*'»iRS«f#<«ofe*.W^*^iitL3. 

[Bn^fiSsastuB] 

[01] (A) tt. *5!W03tl2SjSftC{)«itt^tlIrIl0?*)3 . (B)»*»(C) 40 

a t *iY*i?iis*ii£? St -5 7 . (a) c/?v*&tt<?>itii<4>i§3©g!m* 

8fi8i&:SS-?3>> V . (B) I3u iBtifcC 1 mW©A7-?S4l^S<9?S, (C)tt. 
lES«C4mW<9A7-7 k »3tU. 3: II "7 1 mW<4>A7-7 l lliU*.«<?)^a7 k J)3. 

[0 2] *56B3<?)3tlBfii«#©«0rWt m-TIBilI0 7'J) I . 

[03] *5geB«?>3feleS«»©fl!!©«EJr0!1t^ttDllll0-?iP) I . 

[0 4]*fgSB<?)*l2Si«ff©fl!!<?)«l5rfi 1 Jt/TvtBiiIO0?J)2. 

[05]*%Bfl©ftl5Si«tt©te<9«jffeyt^THiffl07'fcZ. 

[06] 7-7«^CNR V<i)B8«t3it7777})3. 

[07] 7-9SKNRV9l«tSt7777Ji J. 

[08] 7-7IKNR^8l«tSt777?J)Z. 50 
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[09] H£lalft*CNR*<(>ia&? * t 75 7 1>9i2 . 
[01 0] IS£@S*CNRV9ia«?/Tv-t7 : 77-?i?>3. 
[B1 1] »4Ba)!CNRl!OlIt$t77 7?Ji?. 
[01 2] 7-?SVCNRV<!)IIt/ft777?J)l. 
[01 3lJ&«S<i)Ji^>;CNR)i<i)S«t/Tvt777-?iM. 

[014] (A)tt.*f£ra<9*£ES84*0«fttm-flflilll0-?ifc3. ( B ) ft <k ( C 
) !3: 1 ttlTft^K«li£tmt01rtffl?S?i?) o 7. (A) tC/T\t«ft<9BiIiOjS3iS!l 
3- HR* 8 ? £ -? & . (B) ft. §2iH*C 1 tnW9A7-?Bllti9?S- (C)tt 
. lEiS « C 4 mW<?)A7--?ll^t . )K I ) "? 1 tnW9A7-?fliU^ft<!)?S?J)J. 

t0l5]7-7£*CNR}:<i>ia«?y?xr777-*ifc3. 10 

[01 6] 7-?S^CNRV<9S«t/fvt777?if)^. 

2 £tt 

3 1 SI mw*B 

3 2 S3 2 8$^**® 

3 3 55 3 mm*B 

40 waj u fe*4sai^ ( a f a* ) 

41 WHS u*.*£ SSI? ( p ta^ ) 

5 * * ft 20 
6 

7 




(20) 



JP 2004 87073 A 2004:3. 18 




[0 9] 

60 



§ 40 
1 ^ 

a 20 
jj 10 
o 







1 

21 


l 

K) nm n 


i — : — 

lark 































































■ r-3 

A y-0.75 

♦ r=o 



0 5000 10000 15000 20000 25000 
Number of readout cycles, A7 times 

[01 0 ] 

60 



I 50 
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S 20 
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■ y-3 

A y-0.73 

♦ y-0 



0 5000 10000 15000 20000 25000 
Number of readout cycles, Nt limes 



[011] 

60 



g 50 

d 40 



B 20 
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■ Mark length: 200nm, AgO 

• Mark length: 200am, PlO, 
A Mark length: 800nm, AgO 

♦ Mark length: 800cm, PlO, 
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60 



g 50 
5 40 
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8 20 
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200 400 600 
Mark length, dt nm 
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100 200 300 
Marie length, dl nm 
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7 0yh\-yG)U^ 

(51)Int.CI. 7 F I T-7D-K (#=S) 

G11B 7/24 5 3 8F 

B41M 5/26 X 

(7DJBEIA 00000504? 

xmxwL^tom&zmz 2^22^- 

(74)ttSA 100082865 

mtt*mB*fe-7B] 3§i^ r <-T<->i4iik&&m 

< i*fp3? 1 T§ 1 $ 1 J$ir47i&^AMiafl5^fli5?Hfo < 

(72)fgefl^ S 

<l*ip* 1 Tl 1 § 1 «lr47j&»A/t^«<15«^5?mo <I3T42>'5'-PJ 

(72)3EHB:& ft BB& 

iSisa^fpmta 6 t § 1 § 1 * ju xz7$&&m%mm w 

(72)3eefl£ S E 

Ali5))3Ali5fPR<g»E5)l!?Bl 2 2 § 2 2^ =/ r -^flutetttPJ 

(72)5£Hfl:§ £ * 

j5*So<«r^SlTg1§1 Eil^^lW 
F*-A(4Mt) 2H111 EA03 EA12 EA25 EA33 FA11 FA21 FA23 FB17 FB22 FB23 
FB25 

5D029 JA01 JB25 JB31 JB46 JC02 U11 LB02 LB03 LB04 MA02 
HA03 MA15 WA20 WC07 WD10 



